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Introduction: Cerebral lymphoma is a rare and aggressive brain tumor. It accounts for 1% of all non-Hodgkin’s lymphomas (NHL)
and 2% of all brain tumors. Untreated brain lymphoma has a very poor prognosis, with an overall life expectancy of around
1.5 months.
Case presentation: The authors report the case of a 35-year-old patient, with no previous pathological history, who presented for
3 weeks with deafness and recently aggravated otalgia. In MRI, brain imaging revealed a formation initially suggestive of an
aggressive meningioma, and the histological study of the operative specimen was in favor of a diffuse large-cell non-germ-center B
NHL.
Clinical discussion: Primary central nervous system lymphoma is an extra-nodal NHL localized to the brain, meninges, spinal cord,
and eyes. In 90% of cases, these are diffuse large B-cell lymphomas, the other types being poorly characterized low-grade
lymphomas, T-cell lymphomas, and Burkitt’s lymphomas. MRI with gadolinium contrast is the gold standard for diagnosis which
enhancement is homogeneous and well-limited, frequently associated with perilesional vascular edema. In T2-weighted sequences,
there is a weak signal with restricted diffusion on diffusion-weighted imaging. The management of brain lymphoma is currently based
on chemotherapy with high-dose methotrexate combined with the other agents, mainly rituximab.
Conclusion: Cerebral lymphoma remains a non-negligible entity of central nervous system tumors, which can be confused with
several other tumors, mainly glial and meningioma.
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Introduction

Cerebral lymphoma is a rare and aggressive brain tumor. It
accounts for 1% of all non-Hodgkin’s lymphomas (NHL) and
2% of all brain tumors. The incidence of this disease is rising
sharply, especially in people over 65. This can be explained on the
one hand by the use of immunosuppressive drugs either in the
context of solid organ transplantation, chronic inflammatory
disease, or active neoplasia and on the other hand, by incidental
detection during the performance of imaging examinations for
the surveillance of another disease. Untreated brain lymphoma
has a very poor prognosis, with an overall life expectancy of
around 1.5 months[1].

In this case, we report on a young, immunocompetent patient
who presented with neurological symptoms, in whom brain
imaging revealed a formation initially suggestive of an aggressive
meningioma, and in whom the histological study of the operative
specimen was in favor of a diffuse large-cell non-germ-center B
non-Hodgkin’s lymphoma.

Case presentation

We report the case of a 35-year-old female patient with no pre-
vious pathological history, who presented for 3 weeks with a
recently aggravated and neglected left unilateral otalgia and
deafness. The evolution was marked by the appearance of

HIGHLIGHTS

• Cerebral lymphoma is a rare and aggressive brain tumor. It
accounts for 1% of all non-Hodgkin’s lymphomas and 2%
of all brain tumors.

• In 90% of cases, these are diffuse large B-cell lymphomas,
the other types being poorly characterized low-grade
lymphomas, T-cell lymphomas, and Burkitt’s lymphomas.

• MRI with gadolinium contrast is the gold standard for
diagnosis, in which enhancement is homogeneous and
well-limited, frequently associated with perilesional
vascular edema.

• The management of brain lymphoma is currently based on
chemotherapy with high-dose methotrexate combined
with the other agents, mainly rituximab.

aFaculty of Medicine and Pharmacy, Mohammed First University, bDepartment of
Radiology, Mohammed VI University Hospital, Mohammed First University and
cFaculty of Medicine and Pharmacy, Mohammed First University, LAMCESM, Oujda,
Morocco

Sponsorships or competing interests that may be relevant to content are disclosed at
the end of this article.

Published online 4 August 2023

*Corresponding author. Address: Mohammed First University, Oujda, Morocco.
Tel.: + 212 11 53 78 05. E-mail: imane.joudar.ts@gmail.com (I. Joudar).

Received 5 June 2023; Accepted 22 July 2023

Copyright © 2023 The Author(s). Published by Wolters Kluwer Health, Inc. This is an
open access article distributed under the terms of the Creative Commons
Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is
permissible to download and share the work provided it is properly cited. The work
cannot be changed in any way or used commercially without permission from the
journal.

Annals of Medicine & Surgery (2023) 85:5100–5104

http://dx.doi.org/10.1097/MS9.0000000000001126

’Case Report

5100



headaches with vomiting in favor of an intracranial hypertension
syndrome resistant to the usual antalgic drugs, which motivated
the patient to consult the emergency department. On admission,
the patient was hemodynamically and respiratory stable and
conscious, with no sensory ormotor deficits, neck stiffness, a VAS
6/10 headache, and no fever. Laboratory tests on admission were
normal. A non-injected brain computed tomography scan was
performed (Fig. 1), showing a spontaneously hyperdense and
partially hypodense left temporal mass measuring 48× 40 mm
with extension to the parietal lobe and perilesional vasogenic
edema, leading to the initial suspicion of a meningioma. A com-
plementary cerebral MRI coupled with Angio sequences was
performed (Fig. 2), showing a left fronto-temporal extra-axial
tumoral process, in T1 hyposignal and T2 hypersignal, as well as
a diffusion hypersignal, with an apparent diffusion coefficient
(ADC) of 0.6× 10− 3, and enhanced after gadolinium injection
with a T1 hypersignal, meningeal contrast, and significant peri-
injury edema, without rupture of the blood–brain barrier, all
responsible for temporal and sub-falcoral engagement, with a
right deviation of the midline measuring 13 mm. Atypical
meningioma was considered, but lymphomatosis could not be
excluded given the restricted diffusion. A lumbar puncture was
not performed, given the presence of temporal engagement on
imaging.

The patient underwent surgical excision of the tumor, with a
simple postoperative course and a friable, grayish-white macro-
scopic appearance, with a few foci of hemorrhagic remodeling.

Microscopic examination revealed a dense, diffuse proliferation
of round lymphomatous cells, with large tumor cells with baso-
philic cytoplasm. Immunohistochemistry showed positive staining
for anti-CD20 antibody, 90% for anti-Ki67 antibody, and anti-
MUM1 antibody, in favor of diffuse large-cell non-Hodgkin’s B
lymphomawithout germinal center. The patient was referred to the
oncohematology center, and after a multidisciplinary discussion,
the patient was put on a protocol associating high-dose metho-
trexate (MTX) with targeted radiotherapy. After 4 months after the
start of the protocol, the patient is behaving well, with a functional
amelioration in terms of auditory function and a minor persistency
of headaches, which are controlled by analgesics to this day.

The Surgical CAse REport (SCARE) Guidelines were used in
the writing of this paper[2].

Discussion

Primary central nervous system lymphoma (PCNSL) is an extra-
nodal NHL localized to the brain, meninges, spinal cord, and
eyes. It accounts for around 2% of all primary central nervous
system tumors, with the overall incidence of PCNSL increasing,
particularly in the older patient population[3].

In 90% of cases, these are diffuse large B-cell lymphomas
(DLBCL), the other types being poorly characterized low-grade
lymphomas, T-cell lymphomas, and Burkitt’s lymphomas.
Advances in molecular biology have provided new insights into
the pathogenesis of cerebral lymphomas. Recurrent and frequent
mutations of the B-cell receptor, and its target NFκB, remain the
basis of the genesis of large B-cell lymphomas[4].

Clinically, the patient usually presents with symptoms of sen-
sory-motor deficit, symptoms of intracranial hypertension syn-
drome, cognitive or behavioral disorders. In other rare cases, the
patient may present with reduced visual acuity secondary to
ocular localization or spinal cord involvement[5].

MRI with gadolinium contrast is the gold standard for diag-
nosis. Firstly, enhancement is homogeneous and well-limited,
frequently associated with perilesional vascular edema. In T2-
weighted sequences, there is a weak signal with restricted diffu-
sion on diffusion-weighted imaging, which is explained by high
cellularity and a high nuclear/cytoplasmic ratio. These char-
acteristics differentiate it from other cerebral tumors, mainly
gliomas, tumoral demyelinating lesions, and meningiomas[6].

It should be noted that ADC values are inversely correlated
with cytopathological progression of PCNSL cell density and
may be a prognostic factor[7]. Several data suggest that pre-
therapeutic ADC measurements in the contrast-taking lesion are
predictive of overall survival in immunocompetent patients
treated with a combination of high-dose MTX and rituximab[8].

MRI plays an important role in the differential diagnosis,
which is made primarily with glioblastoma, the difference
between which is made by the heterogeneous nature of the
enhancement with a central necrotic zone in high-grade glioma,
as well as a hyperintense signal on ADC, and the fact that cortical
involvement is more frequent than in lymphomas[9].

Other imaging techniques differentiate lymphomas from other
glial tumors, such as the fractional anisotropy of diffusion
tensor imaging, which correlates with the myelinated fibers’

Figure 1. Noninjected cerebral computed tomography scan showing a
spontaneously hyperdense, partially hypodense left temporal mass measuring
48× 40 mm with extension to the parietal lobe with perilesional
vasogenic edema.

Joudar et al. Annals of Medicine & Surgery (2023)

5101



microstructural integrity and is notably lower in PCNSL than in
glioblastoma multiforme[9]. Added to this is the role of metabolic
imaging by positron emission tomography in predicting response to
treatment at a very early phase, as well as in detecting early relapse
of the disease during follow-up treatment. These imaging techniques
can play an important role in the close monitoring of patients to
predict response to treatment and to individualize short-term and
long-term follow-up[9].

PCNSL presents as an isolated brain tumor in up to 70% of
immunocompetent patients, with a preferential localization in the
supratentorial region and a predominance of periventricular
white substance. The disease is rarely limited to the cerebrospinal
fluid (CSF), eye, or spinal cord at the time of diagnosis[3]. The gold
standard for diagnosis is a histological analysis of the mass or,
failing that, a stereotactic biopsy fragment. In certain situations,
CSF studies, flow cytometry, or chorioretinal biopsy may help in
the diagnosis, but with a diagnostic delay compared with stereo-
tactic biopsy. An important diagnostic step is to confirm the

primary nature of cerebral lymphoma, as opposed to systemic
NHL with secondary brain involvement[3].

For this purpose, contrast-enhanced MRI of the spine, slit-
lamp examination of both eyes, and CSF analysis are essential,
with testicular ultrasound for men, as 3% of men with testicular
lymphoma have brain metastases at the time of diagnosis.

The management of brain lymphoma is currently based on
chemotherapy with two phases, which differ in terms of protocol
and objectives. The induction phase aims to achieve a complete
radiographic response, while the consolidation phase aims to
eliminate all residual diseases and improve overall prognosis[10].

Since 1970, high-dose MTX has been considered the most
effective treatment for cerebral lymphoma, with overall
response rates of 35–74%, median progression-free survival
of 10–12.8 months and median overall survival of
25–55 months. These results were improved by combining
MTX with other agents, mainly temozolomide, rituximab,
and procarbazine[11,12].

Figure 2. Cerebral MRI shows an extra-axial tumoral process with heterogeneous lobulated contours in T1 hyposignal (A), which enhances after injection of
gadolinium (D), and in T2 hypersignal (B), and diffusion hypersignal with an ADC measured at 0.6× 10−3(C).
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A retrospective study by Chen et al.[13], comparing two che-
motherapy induction protocols between MTX-HD plus temo-
zolomide (MT group) and MTX-HD combined with rituximab
and temozolomide (RMT group). Objective responses were
observed in 93.7% of patients in the RMT group and 69.0% of
patients in the MT group (P=0.018), while complete responses
were observed in 53.2% of patients in the RMT group and
27.6% of patients in the MT group (P<0.001). The overall
survival rates at 2 and 5 years were 65.7 and 50.0%, respectively,
for the MT group and 82.3 and 82.3% for the RMT group
(P= 0.015).

A multicenter phase 2 trial evaluated a combined protocol of
HD-MTX, procarbazine, vincristine, and rituximab (RMPV),
followed by reduced-dose consolidatingWBRT and cytarabine[14].
Comprehensive neuropsychological testing in this study demon-
strated an improvement in both executive function and verbal
memory after induction chemotherapy due to tumor response and
relatively stable scoring at 48 months follow-up.

Radiation therapy was historically the mainstay of treatment
for brain lymphoma due to its high sensitivity to radiation until
the efficacy of MTX became apparent, although radiotherapy did
achieve high initial responses but with early relapse in the majority
of patients. Another problem is related to late neurotoxicity,
which is a real challenge in survivors, particularly in patients over
60 years of age[15]. Due to inadequate disease control and the risk
of neurotoxicity, radiotherapy alone is no longer routinely indi-
cated for the treatment of brain lymphoma[15].

The role of surgery in lymphoma treatment remains con-
troversial. It may be limited to histopathological diagnosis by
stereotactic biopsy. However, there is some evidence of an overall
prognostic benefit of surgical resection over biopsy[16]. On the
other hand, surgical resection can be deleterious, especially in
terms of neurological deficits, but in certain situations, it remains
indispensable, especially in the presence of intracranial hyper-
tension or spinal cord compression[17]. In these rare cases, tumor
debulking can be beneficial, improving symptoms and tolerance
to future intensive chemotherapy[18].

In view of its increasing incidence and poor prognosis, and
following the efficacy of protocols combining high-dose MTX
with autologous stem cell transplantation in postinduction con-
solidation, replacing whole-brain radiotherapy is associated with
a high risk of late neurotoxicity. At present, new treatments such
as Bruton tyrosine kinase inhibitors and chimeric antigen recep-
tor T cells (CAR-T) have shown efficacy and good overall toler-
ability in PCNSL patients, opening up promising therapeutic
prospects for improving overall survival and functional prognosis
in these patients.

Conclusion

Cerebral lymphoma remains an important tumor of the central
nervous system, with a markedly increasing incidence in the
elderly. It can be confused with several other tumors, mainly
glial and meningeal, but brain MRI with metabolic and dif-
fusion imaging techniques remains an important noninvasive
tool for diagnostic orientation. Current treatment is mainly
based on high-dose MTX-based chemotherapy combined with
agents such as rituximab and temozolomide, as well as
high-dose MTX with autologous stem cell transplantation in
postinduction consolidation[17].
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